MEDIUM-POWER 


RIL 


INTEGRATED CIRCUITS 
MC900/MC800 SERIES 





MEDIUM-POWER 


hi TL 
ivi = 


INTEGRATED CIRCUITS 





INDEX 


General Information 
Summary of Devices Available in Metal Cans 
Summary of Devices Available in Flat Packages 





MC975, MC875 
MC983, MC883 
MC984, MC884 
MC985, MC885 
MC986, MC886 
MC988, MC888 
MC989, MC889 
Mc990, MC890 
MC991, MC891 
MC992, MC892 
MC996, MC896 
MC997, MC897 
mMcg99, MC89g9 


Mcg919, MC9819 


DEVICE SPECIFICATIONS 
MC900, MC800 Buffers 
Mcs01, MC801 Counter Adapters 
MC902, MC802 R-S Flip-Flops 
MC903, MC803 3-Input Gates 
MC904, MC804 Half Adders 
MC905, MC805 Half-Shift Registers 
MC906, MC806 Half-Shift Registers without Inverter 
MC907, MC807 4-Input Gates 
Mc914, MC814 Dual 2-Input Gates 
Mc915, MC815 Dual 3-Input Gates 
MC916, MC816 J-K Flip-Flops 
MC924, MC824 Quad 2-Input Gates 
MC925, MC825 Dual 4-Input Gates 
MC926, MC826 J-K Flip-Flops 
MC927, MC827 Quad Inverters 
MC929, MC829 5-Input Gates 
MC971, MC871 Quad Exclusive OR Gates 
MC974, MC874 J-K Flip-Flops 


Dual Half-Adders 

Dual Half-Shift Registers 

Dual Half-Shift Registers without Inverters 
Quad 2-Input Expanders 

Dual 4-Input Expanders 

Dual 3-Input Buffers (Non-Inverting) 
Hex Inverters 

Dual J-K Flip-Flops 

Dual J-K Flip-Flops 

Triple 3-Input Gates 

Dual Full Adders 

Dual Full Subtractors 

Dual Buffers 

Hex Expanders 


FUNCTIONS AND CHARACTERISTICS 


Voc = 3.0 V £10%, Ta = 25°C 


GATES 


2 | 198.0 D 
MC907 McC807__| 601, 606 | 12 +| 19/50 | 
Dual 2-InputNORGate |  mcoia_—|_—mcei4 [601,606] 5 | 12 @) 
Dual SInput NOR Gate [| _Mcois | cers [603,600] 5 | 12 6 
Quad ZInput NOR Gate | _wcs2a__| _wca2a | 607 | 5 | 12 | _76/20@ 
Dual 4-Input NOR Gate_| Moz | _Mcs2s | 607 | 5 | 12 | @ 
Ts ee 
607 



























es ae Loin "Deley 
Loading Delay Total Power 
idan Factor tod Dissipation 














each output| Ss typ mW typ/pkg 



















5-Input NOR Gate mMcg929 MC829___| 601, 606 (2) 
Quad Exclusive OR Gate Mcg71 mcs71 | 607 [| 5 | 


Triple 3-Input NOR Gate Mc992 MC892 | 607 | 58 ft 57/15 (2) 


BUFFERS 


Mcg00 mcsoo_|6o1,606| 25 | 20 | 


Dual 3-Input Buffer, 
non inverting 607 25 24 128/42 @ 
Dual Buffer Mcs99 mcss9 | 603, 606 | 2s | 20 32/90 @) 
FLIP-FLOPS 
R-S Flip-Flop Mc902 megoz_ | cor | 4 | ia | 22 
J-K Flip-Flop MC916 mesie [601,606 | 3 | 30. | 6: 2/54@ | 
































Pak Flip-Flop ‘| Mce26__| mce26 [603,606 | 5 | 35 | 130765@) 
a-K Flip-Flop | wa7a___| _mce7a_| 01] 5 | 35 | 130/65 @)| 
[Dual s-K Flip-Flop | mcs00_[ caso | 607 | 3 | 35 __| 124/108 @) 
[pusisxrierice | weest | wosst | “sa” [ 3 





HALF-SHIFT REGISTERS 


Half-Shift Register MC905 MC805 
Half-Shift Register mMc906 mcs06 
(w/o Inverter) 


Dual Half-Shift Register MC983 MC883 


Oual Half-Shift Register Mc984 mces4 
w/Iriverter 


ADDERS and SUBTRACTORS 


Half Adder Mc904 mcso4__[601, 606 5 

Dual Half Adder MC975 MC875 

Dual Full Adder MC996 Mc8s96 
07 


Dual Full Subtractor MC997 MC897 


COUNTER ADAPTERS 


INVERTERS 


EXPANDERS 


Quad 2-Input Expander MCc985 MC885 oe eee 
Dual 4-Input Expander MC986 mcsse | 607, | -— | 12 


@ G Suffix denotes Metal Can, F suffix denotes Flat Package; i.e., MC9O00G = Metal Can, MC9OOF = Flat Package. 
@ Inputs High/Inputs Low 
@ Only Clock Input High/Inputs Low 




























MRTL MC900/800 series 


GENERAL INFORMATION 


G SUFFIX 
METAL PACKAGE 
CASE 601 
TO-99 





MAXIMUM RATINGS 
(Ta = 25°C) 


TEST CONDITION 
TOLERANCES 


DEFINITIONS 


GENERAL RULES 


G SUFFIX F SUFFIX F SUFFIX 
METAL PACKAGE — CERAMIC PACKAGE CERAMIC PACKAGE 
CASE 603 CASE 606 CASE 607 

TO-100 To-91 TO-86 


Input Voltage 
Power Supply Voltage (Pulsed £ 1s) 


Operating Temperature Range MC900_ Series 





MC800_ Series 
Veor = +10 mV Vcc = +10 mV Vina +2 mV Von = +2 mV Von = +2 mV 
las, das, Minimum available output current from a device with an output loading of 3, 4, or 5. 
las Output voltage not to fall below the value of Vi, 
Van Minimum available output current from a buffer. Output voltage not to fall below 
the value of V.,. } 
Icex Collector current of a circuit when V;, is applied to the output pin and V.« is applied 
to the input pins. 
lin Maximum input current drawn by one input of a gate with Vi, applied. All other gate 


inputs are returned to Voor. 
2 lin, 3 bin Maximum input current drawn by one input of a device with 2 or 3 bases internally 


tied together. 

Vior A high-value voltage applied to an input of a device to insure saturation of the driven 
transistor. 

Vee Supply voltage. 

Veg (sat) Maximum saturation voltage with Vso: applied to the input. 

Vin Minimum high-level voltage applied to the input of a device. 

Vose The maximum voltage which may be applied to an input terminal without turning 
the transistor on. 

Von The minimum voltage which may be applied to an input terminal that will turn the 
transistor on. 

Voot The maximum output voitage with V.. applied to the input. 

Vr Value of external resistor connected to Vcc for test purposes. 


Vax = highest node resistor value 
Va. = lowest node resistor value 


Release The time that the J or K input data must be held after the negative-going clock input 
Time transition in order to propagate correct data. 

Set-up The time that the J or K input data must be present prior to the negative-going clock 
Time input transition in order to propagate correct data. 


¢ The number of load circuits that may be driven from an output is determined by the output 
loading factor and the sum of all input loading factors for the circuits connected to that out- 
aoe The summation of the input loading factors should not exceed the stated drive capability 
of the output. 


e Agate output connected in parallel with another output reduces the drive capability by %2 load. 
(Paralleling gate circuits requires a Vec connection to only one of the gates.) 

e Any number of gates may be paralleled if the input loading is increased by 14 load, if only one 
gate is connected to Vec. 

© If the counter adapter is paralleled with another circuit, the output drive capability must be re- 
duced by 2 loads. The reason for this drive reduction is the 1280-ohm resistance that con- 
nects the output terminals on the counter adapter. 

® All unused inputs should be returned to ground. 


e When paralleling gates with Vcc connected, a maximum of 4 outputs may be paralleled where 
the input loading factor is increased by 2.33. 





OUTLINE DIMENSIONS 


0.500 MIN 


Pin 4 connected to case. 
G SUFFIX 
METAL PACKAGE 
CASE 601 
TO-939 


678910 
0.240 
0.290 


Lead 1 identified by color dot or by shoulder on 
lead. All leads electrically isolated from package. 


F SUFFIX 
CERAMIC PACKAGE 
CASE 606 
TO-91 


Pin 5 connected to case. 
G SUFFIX 
METAL PACKAGE 
- CASE 603 

TO-100 


Lead 1 identified by color dot or by elbow on 
lead. All leads electrically isolated from package. 


F SUFFIX 
CERAMIC PACKAGE 
CASE 607 
TO-86 











MRTL MC900/800 series 


LOADING DIAGRAMS 





MRTL DEVICES AVAILABLE IN METAL CANS 


The logic diagrams on these two pages describe the MC900/ The number of load circuits that may be driven from an out- 
MC800 MRTL integrated circuits available in metal cans, and per- put is determined by the output loading factor and the sum of 
mit quick selection of those circuits required for the implemen- all input loading factors for the circuits connected to that output. 
tation of a system design. Pertinent information such as logic equa- The summation of the input loading factors should not exceed the 
tions, truth tables, typical propagation delay time (tod), typical stated drive capability of the output. Loading data are valid over 
package power dissipation (Pp), pin numbers, input loading, and the temperature range of —55 to +125°C for the MC900 Series, 
fan-out is shown for each device. The package pin number is shown and 0 to +100°C for the MC800 Series, with Vcc = 3.0 V +10%. 
adjacent to the terminal end. The number in parenthesis indicates For the TO-99 metal can, Vcc is applied to pin 8, with ground 
the input loading factor (when on the circuit input terminal) or load connected to pin 4. For the TO-100 metal can, Vcc is applied 
driving ability — fan-out — (when on the circuit output terminal). to pin 10, with ground connected to pin 5. 


GATES 


MC903G e¢ MC803G 
3-Input Gate 



















MC907G « MC807G 
4-Input Gate 


(1) 1 
(1) 2 
2) een 
(1) 5 


6=1+2+4+3+5 


tog = 12 ns 
Pp = 19 mW (input High) 
5 mW (Inputs Low) 


MC929G ° MC829G 
5-Input Gate 


MC914G ¢ MC814G 
Dual 2-Input Gate 


(1) 1 
a) ee) 
(1) 3 
eT) eee 
7=7+2 
tod = 12 ns 


Pp = 38 mW (Input High) 
10 mW (Inputs Low) 




































6=14+2+3 
ted = 12 ns 

Pp = 19 mW (input High) 
5 mW (Inputs Low) 


MC915G ° MC815G 
Dual 3-Input Gate 












(1) 1 
(1) 2 
(1) 3 7 (5) 
(1) 5 
(1) 6 










4 (5) 





INVERTERS 


MC927G ¢ MC827G 
Quad Inverter 





9 (5) 





7=1+2+3+5+6 
tod = 12 ns 

Pp = 19 mW (Input High) 
5 mW (Inputs Low) 


















Pp = 38 mW (Input High) 
10 mW (Inputs Low) 





BUFFERS 


MC900G « MC800G MC999G * MC899G 


Buffer Dual Buffer 
3 (5) 


=12ns 
= 76 mW (Input High) 
20 mW (inputs Low) 


8 
3= 
4= 


tpg = 20 ns 
= 16 mW (input High) Pp = 32 mW (Input High) 
45 mW (Inputs Low) 90 mW (Inputs Low} 


MRTL DEVICES AVAILABLE IN METAL CANS (continued) 


FLIP-FLOPS 


MC916G ¢ MC816G 
J-K Flip-Flop 





tpg = 30 ns 
Pp = 62 mW (Only Clock Input High} 
54 mW (Inputs Low) 


J-K FLIP-FLOP TRUTH TABLES 


DIRECT INPUT 
OPERATION @ 


CLOCKED INPUT 

OPERATION @ 
MC926 and 
MC826 only 


al! types 


MC905G e¢ MC805G 
Half-Shift Register 





HALF ADDERS 





MC904G « MC804G 


Half Adder 


(1) 1 
(1) 2 
(1) 3 
(1) 5 


7 =(14 2) (3+ 5) 
6=375 


tod = 14 
Pp = 45 


Le [ela 


MC926G « MC826G 
J-K Flip-Flop 


Pp = 130 mW (Only Clock Input High) 
65 mW (Inputs Low) 


. Clock (T) to remain unchanged. 
. The output state wilt not change when the in- 


put state goes from Sp = Cp to Sp = Cp = 0. 
The output state cannot be predetermined in 
the case where the input goes from Sp = Cp = 1 
10 Sp = Cp =0. 


. Direct inputs (Cp and Sp) must be low. 
. The time period prior to the negative transition 


of the clock pulse is denoted t, and the time 
period subsequent to this transition is denoted 


th+1 


. Qp, is the state of the Q output in the time’ 


period tp. 


COUNTER ADAPTERS 


MC901G ¢ MC801G 


MC974G ¢ MC874G 
J-K Flip-Flop 


Pp = 130 mW (Only Clock Input High) 
65 mW (Inputs Low) 
MC902G ¢ MC802G 
R-S Flip-Flop 


MC906G ¢ MC806G 


Half-Shift Register 
(Without Inverter) 


5=7(2+3) 


Counter Adapter 


5 (5) 


7=1+2 
5=(1+2)3 








LOADING DIAGRAMS 


MRTL MC900/800 series 





MRTL DEVICES AVAILABLE IN FLAT PACKAGES 


The logic diagrams on these four pages describe the MC900/ 
MC800 MRTL integrated circuits available in flat packages, and per- 
mit quick selection of those circuits required for the implemen- 
tation of a system design. Pertinent information such as logic equa- 
tions, truth tables, typical propagation delay time {tpd), typical 
Package power dissipation (Pp), pin numbers, input loading, and 
fan-out is shown for each device. The package pin number is shown 
adjacent to the terminal end. The number in parenthesis indicates 
the input loading factor (when on the circuit input terminal) or load 
driving ability — fan-out — (when on the circuit output terminal). 


GATES 


MC903F ¢ MC803F 
3-Input Gate 


MC907F © MC807F 
4-Input Gate 


The number of load circuits that may be driven from an out- 
put is determined by the output loading factor and the sum of 
all input loading factors for the circuits connected to that output. 
The summation of the. input loading factors should not exceed the 
stated drive capability of the output. Loading data are valid over 
the temperature range of —55 to +125°C for the MC9OO Series, 
and 0 to +100°C for the MC800 Series, with Vcc = 3.0 V 410%. 
For the TO-91 flat package, Vcc is applied to pin 10, with ground 
connected to pin 5. For the TO-86 flat package, Vcc is applied to 
pin 14, with ground connected to pin 7. 


MC914F © MC814F 
Dual 2-Input Gate 


(1) 2 
(1) 3 
(1) 7 


B8=2+3t4+7 


tpg = 12 ns 
Pp = 19 mW (Input High) 
5 mW (Inputs Low) 


MC915F © MC815F 
Dual 3-Input Gate 


(1) 
(1) 


(1) 

(1) 10 
(1) 12 
(1) 13 


Pp = 38 mW (Input High) 
10 mW (Inputs Low) 


MC925F e MC825F 
pei 4-Input Gate 
3=T+2 


(5) tod = 12 ns 


(1) 
(1) 

(1) 

(4) 

(1) 

(1) 

(1) 12 

1=273+5+6 


tog = 12 ns 
Pp = 38 mW (Input High) 
10 mW (Inputs Low) 


MC929F « MC829F 
5-Input Gate 


(1) 2— 

(1)3 

(1) 4 9 (5) 
(1) 7 

(1) 8 


PD = 19 mW (Input High) 
5 mW (Inputs Low) 


MC924F ¢ MC824F 
Quad 2-Input Gate 


oe 

0 
—j 
= 


Pp = 38 mW (Input High) 
10 mW (Inputs Low) 


MC971F ¢ MC871F 
Quad Exclusive “OR” Gate 


8 (5) 


11 (5) 


Pp = 76 mW (Input High) 
20 mW (Inputs Low) 


MC992F ¢ MC892F 
Triple 3-Input Gate 


B=19¢2+T 92 


9=243+44+748 

tod = 12 ns 

Pp = 19 mW (Input High) 
5 mW (tnputs Low) 


6=34F8 

tod = 12 ns 

Pp = 57 mW (Input High) 
15 mW (Inputs Low) 


tod = 12 ns 
Pp = 72 mW 





MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued) 


MC9O00F ¢ MC800F MCS999F e MC899F MC988F ¢ MC888F 
Buffer Dual Buffer Dual 3-Input Buffer 
(Non-Inverting) 


3 (5) 3 (3) 
2 (5) 


1 (25) 


13 (25) 


12 (5) 
(2) 4 11 (3) 
9g=4 tod = 24 ns 3=4+5+6 
7=4 Pp = 128 mW (Input High) 2=4+5+6 
42 mw (1 = 
tpg = 15 ns mW (Inputs Low) 1=4+5+6 
P 


D = 16 mW (Input High) = 32 mW (Input High) Outputs 1, 2, or 3 may not be used simultaneously. 
45 mW (Inputs Low) 90 mW (Inputs Low) Outputs 11, 12, or 13 may not be used simultaneously. 





FLIP-FLOPS 


MC916F ° MC816F MC926F © MC826F MC990F ¢ MC890F 
J-K Flip-Flop J-K Flip-Flop Dual J-K Flip-Flop 








tog = 35 ns 

pd 

Pp = 62 mW (Only Clock Inputs High) Pp = 130 mW (Only Clock Inputs High) Pp = 124 mW (Only Clock Inputs High) 
54 mW (Inputs Low) 65 mW (inputs Low) 108 Mw (Inputs Low) 


MC991F ¢ MC891F 


DIRECT iNPUT Dual J-K Flip-Flop 
OPERATION @ 


J-K FLIP-FLOP TRUTH TABLES 


. Clock (T) to remain unchanged. (1) 


. The output state will not change when the in- 
put state goes from Sp = Cp to Sp = Co = O. (1) 
CLOCKED INPUT The output state cannot be predetermined in 
OPERATION @) the case where the input goes from Sp = Cp = 1 (1) 
all types to Sp =Cp =0. 
. Direct inputs (Cp and Sp) must be low. (2) 
. The time period prior to the negative transition 
of the clock pulse is denoted t, and the time (1) 10 
period subsequent to this transition is denoted 
th+1- (1) 13 
. Op, is the state of the O output in the time 


period tp. tod = 40 ns 


Pp = 155 mW (Only Clock Input High) 
130 mW (Inputs Low) 





MRTL DEVICES AVAILABLE IN FLAT PACKAGES 


HALF ADDERS 


MC904F e MC804F 
Half Adder 





9=(2+3)(4+7) IF: 4=3,&7=3 
B8=44+7 THEN: 8=2-3 


tod = 14 ns 9=2-34+2-3 


FULL ADDER 


MCS96F ¢ MC896F 
Dual Full Adder 





Cog = ABC; + ABC; + ABC; + ABC; 
S = ABC; + ABC; + ABC; + Ase; 


tod = 60 ns 


TRUTH TABLE 

















(1) 
(1) 
(1) 
(1) 
(1) 
(1) 


(continued) 


3 
4 
5 
6 
8 
9 


(1) 10 
(1) 11 


tod = 20 ns 2 
Pp = 120 mw i 


FULL SUBTRACTOR 





MC975F ¢ MC875F 
Dual Half Adder 


2 (5) 


1 (4) 


13 (4) 


12 (5) 


= (3 +4) (5 + 6) 
=5+6 


MC997F ¢ MC897F 
Dual Full Subtractor 


5 (3) 3(3) 2 (3) 
OX oY 9 





D = YXB; + YXB, + YXB; + XB; 
By = YX8; + YXB; + YXB; + YXB; 


tog = 60 ns 


TRUTH TABLE 
PxTy] 
Pete | 

ope 





MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued) 





MCSO05F e MC805F 
Half-Shift Register 


9=7(2+3) 
7=9(3+4) 


MC983F ¢ MC883F 
Dual Half-Shift Register 


Pp = 110 mW 


EXPANDERS 


MC985F e MC885F 
Quad 2-Input Expander 


(1.3) 1 
(13) 2 5 
(13) 4 
(1.3) 5 
(1.3) 9 
(1.3) 10 
(1.3) 12 
(1.3) 13 


8 


11 


aay 
Do 
=» 


2 ns 
7 mW (input High) 
Negligible (Inputs Low) 


HALF-SHIFT REGISTERS 


MCS06F e MCS06F 
Half-Shift Register 
(Without Inverter) 


9=7(2+3) 
7=53(3+4) 


MC984F e MC884F 


Dual Half-Shift Register 
(Without Inverter) 


3=7(4+5) 
1=3(6+ 5) 


= 22 ns 
Pp = 75 mw 


MC9S6F e MC886F 
Dual 4-Input Expander 


1=2+3+5+6 


q=12ns 
Pp = 17 mW (Input High) 
Negligible (Inputs Low) 


MC927F ¢ MC827F 
Quad Inverter 


(1) 1 9 (5) 


(1) 2 


(1) 3 


(1) 4 


tod = 12 ns 
Pp = 76 mW (Input High) 
20 mW (Inputs Low) 


MC989F ¢ MC889F 


Hex Inverter 


Pp = 76 mW (Input High) 
20 mW (Inputs Low) 





MC9919F e MC9819F 
Hex Expander 


k 
(1.3) 1 


Pp = 13 mW (Input High) 
Negligible (Inputs Low) 





MRTL MC900/800 series 


BUFFERS 


MC900 - MC800 


Available in TO-99 metal can, add “G” suffix. 
Available in TO-91 flat package, add “F” suffix. 





The buffer is designed to drive a greater number of load 
circuits than the basic RTL circuit. Because this circuit has a 
very low output impedance the rise times of output waveforms 
are maintained when driving capacitive loads. A resistor which is 
internally connected to the input allows for capacitive coupling to 
the input, the differentiation of input waveforms, and various 
multivibrator applications. . 


° o 
© oa 
I i 
oF a} 


Outputs e and g may 
not be used simultaneousty 


PIN CONNECTIONS 


fsovemne Ts [-[ | ¢]*[-]e]™ 
cracrace gos [1 [—[alats[-[7 a 
rmowce rosy | 2tafefs[7[e[ sli 










TYPICAL RESISTANCE 
VALUES 
R1 = 4500 
R2 = 6402 


R3 = 1000 
R4 = 10002 





JL SaaS 
100 ns-»| L— INNA 200 pF 


GROUND UNUSED 25 
INPUT PINS 


= TPowt 1N3063 OR = 


+ = 
Test each output independently. For each test, use only the load asso- EQUIVALENT 
nan with the output under test. Output not under test should be 
eft open. 


0.5 V 


Of 
0.5V 
te + Or 
' ana ' b- te- ; + 
i | te +e- OF } 
te+9- TPout 


' - 
0.5V 0.5V 





ELECTRICAL CHARACTERISTICS 


Pin MC900 Test vata 


TEST VOLTAGE VALUES 

















@Test 
Temperature 
—55°C 
MCc900 +25°C 
+125°C 
0°¢ 
MC800 +25°C 
+100°C 




















MC800 Test Limits TEST VOLTAGE 





Characteristic Symbol Test 


e 12.4 









Fn Tax ie Twa TT APPLIED TO PINS LISTED BELOW: 


| Max | Min | Max | 


























Output Current 
a 8 
Output Voltage Vout e 
& 
Saturation Voltage VoR(sat) . : ac al | - 
g - - 
Switching Time t c+e- - - 30 - 
c-e+ - - 45 - 
c+g- - - 28 - 
c-gt - - 32 - 








Pins not listed are left open. 


* Resistor Value to Voo 











(penuizu0d) QOS ‘OO6OW 


MC900, MC800 (continued) 


SWITCHING CHARACTERISTICS 


t, TIME (ns) 


t, TIME (ns) 


25 50 75 
T,, AMBIENT TEMPERATURE (°C) 


WNPUT CURRENT 


‘igs INPUT CURRENT (mA) 


la, AVAILABLE OUTPUT CURRENT (mA) 











Vout, OUTPUT VOLTAGE ON PIN e (VOLTS) Vout OUTPUT VOLTAGE ON PIN e (VOLTS) Vout, OUTPUT VOLTAGE ON PIN e (VOLTS) 


Vout, OUTPUT VOLTAGE ON PIN e (VOLTS) 


OUTPUT VOLTAGE 
FAN-OUT = 1 


al 


Ta= +125°C 
(+25 ~H 
—55°C 
INCA 





0.5 10 
Vin» HIGH-LEVEL VOLTAGE (VOLTS) 


Veen 
CLE 
Ghn.lan 

















MRTL MC900/800 series 


COUNTER ADAPTERS 


MC901 - MC80T 


Available in TO-99 metal can, add “G” suffix. 





This device provides the true output at pin 7 and the com- 
plement output at pin 5 for an input applied to pin 1. A positive 
gating signal may be applied to pin 2 to inhibit both outputs. 
A positive signal applied to pin 3 will hold output pin 5 at near- 
ground potential. The output nodes are returned separately to 
the power supply so that the outputs might be paralleled with 
other circuits. . 





SWITCHING TIME TEST CIRCUITS AND WAVEFORMS 


TL e : TL» 
100 ns] L epee 100 ns—| 
+ GROUND UNUSED 

INPUT PINS 








ELECTRICAL CHARACTERISTICS 


MC901 Test Limits MCc801 





| Min 
| 
435 








Characteristic 


Input Current 1010 
504 


Output Current 





| e 
2.52 


2. | 


ae LTT mow | en ho 
[Min [Max | Min | Max | Min | Max 


ii 900 
450 450 




























TEST VOLTAGE VALUES 
@Test (Volts) 
Temperature ; 
—55°C [1.014 [1.014 | 1.50]0.710 | 3.00 
MC901 | sare 0.844 10.815 | 1.50] 0.565 | 3.00 
+125°C | 0.674 |0.674 | 1.50] 0.320 | 3.00 
0°C | 0.909 | 0. 909 
MC801 | +25°C | 0.844 |0. 844 
+100°C 0. 710 


Test Limits ~ TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW : 


Unit 












mVdc 


nw 
—_——on 
> 











nw 


<«_—- 


Oo 


mVdc 








Saturation Voltage Vor (sat) : 
: 7 


Pins not listed are left open. 





42 
42 
38 
36 


Switching Time 















mVdc 6,8 


Pulse | Pulse 
In Out 
is sala 





Aaa 


(penuiiu0s) LOSOIN “LO6GOW 


MRTL MC900/800 series 
R-S FLIP-FLOPS 





MC902 - MC802 


Available in TO-99 Metal Can, Add “G” Suffix 


This flip-flop is formed by internally cross-coup- 
ling two basic RTL NOR gates. 







TYPICAL RESISTANCE 
VALUES 

R1 = 4502 

R2 = 6402 


SWITCHING TIME TEST CIRCUIT AND WAVEFORM 


1N3063 OR GROUND UNUSED = 
EQUIVALENT INPUT PINS 








ELECTRICAL CHARACTERISTICS 






(Volts) 
= [ine] ie | sof [3.08 
ste +as[oset[ on 10 [o.ses| 00 
125% [oor] 0-014 | 1,500.0 3.00 
Fo-900,| 0.000 | 1.500.574 | s.00| 
ceo2 +25°¢ [0.0 o.e0a] 1.50] 0.504 3.00] 
+100 o.no] o.n10] 1.50] 0.970 | 2.00 


Pin MC902 Test Limits Test Limits TEST VOLTAGE 
Under i pg a a 
Characteristic Test i our Ss Tm a ma te {Me [ten Me 
Input Current 495 470 | pAdc 504 450 450 pAdc 
495 470 | wAdc 504 450 450 pAdc 
Output Current 1.98 2.19 i 88 ES 1. 80 mAdc 
1.98 2.19 1. i 1. 80 de 
= SRE NENBVEnaliy | 
a eee i EE | a | 


Pins 2 and 6 omitted. Other pins not listed are left open. + Silicon Diode to Ground 


@Test 
Temperature 









o°c 





























agua saaa 


0 


<+_— ob 





Switching Time 


re 
+ 
Sih 
+ 1 
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3-INPUT GATES MRTL MC900/800 series 


MC903 - MC803 


Available in TO-99 Metal Can, Add “G” Suffix. 
Available in TO-91 Flat Package, Add “F” Suffix. 


Provides the positive logic NOR function. Individual gate 
elements may be paralleled or used with other logic elements 
for increasing the number of inputs (subject to loading rules), 


PIN CONNECTIONS 
jscnemaric | a [ofc | a |] ft [—T a] 
jG ackace rose) | 1 [2 {3 | 4 {—|6 [—~| | 
jFrackacemosi) | 2 [3 [4 [5 [7 [8 [9 [10] 


TYPICAL RESISTANCE 
VALUES 


R1 = 4502 
R2 = 6402 








SWITCHING TIME TEST CIRCUIT AND WAVEFORM 


Je 
ico ng sl a 





TEST VOLTAGE VALUES 


(Volts) 
Vin 
1.014 | 1.014 
0. 815 
+125°C 0. 674 
0°C | 0.909 | 0. 909 
MC803 +25°C | 0.844 | 0.844 
+100°C{ 0.710 | 0. 710 


TEST ane 
ae TO ee ee anil 





ELECTRICAL CHARACTERISTICS 






@Test 
Temperature 
—55°C 
MC903 5 +25°C 








































MC903 Test Limits MC803 Test Linits 


ee oe 
rae Unde ree! 
Symbol | Test Eicac acest ra [a [a 


Characteristic 


Input Current 


Output Current aan 








Output Leakage 
Current 
Output Voltage 
Saturation Voltage Vor (sat) 


Switching Time 









Pins not listed are left open 


Pins e and g omitted 
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MC903, MC803 (continued) 


TYPICAL CURVES 


SWITCHING CHARACTERISTICS OUTPUT VOLTAGE 





T= +128°C 
+25°C 
55°C 








— FANIN=1 
——— FANIN=5 

















Vout OUTPUT VOLTAGE (VOLTS) 


Ta = +125°C 
+25°C 
—55°C 


























60 
Ta, AMBIENT TEMPERATURE (°C) 


CURRENT NOISE THRESHOLD 


FAN-IN = 1 
FAN-OUT = 5 


ins INPUT CURRENT (mA) 
DC NOISE THRESHOLD (mV) 


























"OUTPUT 











AC NOISE THRESHOLD (mV) 











Ia, AVAILABLE OUTPUT CURRENT (mA) 














. : 12 . ‘ 40 50 60 
Vout, OUTPUT VOLTAGE (VOLTS) PW, PULSE WIDTH (ns) 





TEST CIRCUIT FOR NOISE THRESHOLD MEASUREMENTS 


NOTE: Voc and ground connections 
made to all devices. 
© UNIT 1 — Negative dc voltage with re- 


spect to ground applied fo pin d. 
UNIT 2 — Positive dc voltage with re- 
spect to ground applied to pin d. 





MRTL MC900/800 series 
HALF-ADDERS 


MC904 - MC804 


Available in TO-99 metal can, add “G” suffix. 
Available in TO-91 flat package, add “F” suffix. 





This half-adder device can be used to supply the SUM and 
CARRY operations on two input signals. If the inputs are ap- 
plied to pins a and b, and their complements to pins c and e, 
the SUM of the inputs appears on pin g while the CARRY 
appears on pin f. 


g = (a+b) (c +e) 












SCHEMATIC 
G PACKAGE (T0-99) 
F PACKAGE (T0-91) 






SIL o © o ? So . ; SL o—_f—) 
100 ns --! ee . 100 ns-+! be eatece 
i 1N3063 = GROUND UNUSED 
GROUND UNUSED OR EQUIVALENT 
INPUT PINS v 5Y INPUT PINS 


tives 





ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES 
@tTest (Volts) 


Temperature | Vin [Von | Yaor | Yor | Ve | 
—s5°C [roi [ror | 1.50 [0.710 | 8.00 | 
MC904 +25°C oat 844 ova 815 80 | 50 ro. 805 | 3.00 | 
sas [oere [oor | sto fo [ aon 
°C [0-000 | 0.000 | 1.80] 0.674 | 8.00 | 
coos +25% [a.0u4 [0.044 | 5.500.554 | 3.00 | 
+100°C [0.710 [0.710 [1.50 [0.370 | 3.00 | 
Pin MC904 Test Limits MC804 Test Limits TEST VOLTAGE 
Under [ +125°C_—| ain +25°C [| +100°C | APPLIED TO PINS LISTED BELOW: 


Characteristic Test Tras Fes [| | Max | Min_| en unit | Yin | Yon | Yeor | Yorr | Vee | 


a TE EEN eb BEG | ra 
Output Current I, 4 1.98 2.19 1. 88 eid 2.05 
. g 2.47 2,54 2.35 2.38 2.25 a,c,g 
2.47 2.54 2.35 2.25 b,e,g 
fee Ee RY Haun aGeet ae 
VoR(sat) it “lE u | | a 
a, oh 
c,e 


Pulse 
In Out 
36 36 a g 
36 36 a g 
20 20 c f 
30 30 c f 






oar; 












we 
eo 


Output Voltage 


Saturation Voltage 


(Wc ec lied 


Switching Time 





Pins not listed are left open. 
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HALF-SHIFT REGISTERS MRTL MC900/800 series 


MC905 - MC805 


Available in TO-99 metal can, add “G” suffix. 
Available in TO-91 flat package, add “F” suffix. 





This half-shift register is a bistable storage element with a 
built-in inverter for the gating signal. Information coming in on 
pins a and c will be transferred to pins g and e when the gating 
signal, pin b, goes low. If all three inputs, a, b, and c, are low, 
the outputs, g and e, will both be low. 


&  =e@(a+b) 


e = (b+ c) 





f =b 


PIN CONNECTIONS 

pscnemaric [Ta ToT eave [fle] a] 
jeractace ros) | 1 [2[3alalsj6l7| al 
[Feackace (rosy) | 2 [3 [als [7 |e [9 fio] 


TYPICAL RESISTANCE 
VALUES 
R1 = 4502 
R3 = 800 2 





SWITCHING TIME TEST CIRCUITS AND WAVEFORMS 


= —_ 1N3063 
GROUND ie OR EQUIVALENT 


INPUT PIN 





GROUND UNUSED 
INPUT PINS 


On eeeeemnnnnn 


ELECTRICAL CHARACTERISTICS 


Mc905 


Test Limits 


MC805 


MC905 


MC805 


Test Limits 





TEST VOLTAGE VALUES 




















@Test (Volts) 

Temperature Veot 
—55°C [4.014 | 1.014 | 1.50] 0.710 | 3.00 
+25°C | 0.844 | 0.815 | 1.50] 0.565 | 3.00 
+125°C | 0.674 | 0.674] 1.50 | 0.320 | 3.00 
0°C [0.909 | 0.909 | 1.50] 0.574 | 3.00 
+25°C | 0.844 | 0.844] 1.50] 0.554 | 3.00 
+100°C | 0.710 | 0.710] 1.50} 0.370 | 3.00 





TEST VOLTAGE 








orc 













Characteristic 


Input Current 


Output Current 


Output Voltage 300 








Saturation Voltage VcK(sat) 


40 
40 
28 


Switching Time 


} Silicon Diode to Ground Pins not listed are left open. 








ath i} 


+25°C 


+100°C 


ae TO PINS LISTED BELOW: 











mAdc 


320 | mVdc 





1 


| Min | Max Min | Max aa Max 


470 | pAdc 
1410 H 1510 1350 
470 





450 fi 
1350 
450 





| i 
a 
mVdc a,b,c 
b 
a,b,c 
Pulse | Pulse 
In Out 


Gooey 2 







—_— > 
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MC905, MC805 (continued) 


tetg+ {ns} 





SWITCHING CHARACTERISTICS 


TYPICAL CURVES 














lin INPUT CURRENT (mA) 



































lin, INPUT CURRENT (mA) 




















Va4, AVAILABLE OUTPUT CURRENT (mA) 




















Ia, AVAILABLE OUTPUT CURRENT (mA) 


INPUT CURRENT 





rhacee | 

























































































HALF-SHIFT REGISTERS MRTL MC900/800 series 


(WITHOUT INVERTER) 


MC906 - MC806 


Available in TO-99 Metal Can, Add “G” Suffix. 
Available in TO-91 Flat Package, Add “F” Suffix. 





This half-shift register is a bistable storage element. Infor- 
mation coming in on pins a and c will be transferred to pins g 
and e when the gating signal, pin b, goes low. If all three in- 
puts, a, b, and c, are low, the outputs, g and e, will both be low. 


= (a+b) 


= 6 (b +c) 





PIN CONNECTIONS 








SCHEMATIC al b| c| d|e g 
G packace(To-99) | 1| 2] 3] 4] 5 7 
F packace (70-91) | 2/3 | 4] 5] 7 9 | 10 | 





GROUND UNUSED ~ 
INPUT PiNS 








ELECTRICAL CHARACTERISTICS 


Characteristic Symbol 
Input Current a 
2 Un 
I 
in 
Taq 


Output Current 


















v 


Output. Voltage out 







@Test 
Temperature 


MC906 


MC806 


MC806 Test Limits 
+100°C 
| Max | Max 


370 








Saturation Voltage 





VeK(sat) 


Switching Time 


+ Silicon Diode to Ground 


Pins not listed are left open. 













340 








—55°C 
+25°C 
+125°C 
orc 
+25°C 
+100°C 


Unit 


gaa 
Q 


5 
& 


«> 


mVdc 
mVdc 


mvVdc 


pe 
: 
@ 


TEST VOLTAGE VALUES 
(Volts) 
Vv 









BOT 

















1.014; 1. 0.710} 3.00 
0.815 1. 0.565] 3.00 
0.674 | 1. 0.320] 3.00 
0.909 | 0.909 1. 0.574) 3,00 
0.844 | 0.844 | 1.50} 0.554) 3.00 





0.710 | 0.710 | 1.50 | 0,370) 3.00 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


b h d 
ee | | 
b 





EP OS 
mm © O 
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4-INPUT GATES MRTL MC900/800 series 


MC907 - MC807 


Available in TO-99 Metal Can, Add “G” Suffix. 
Available in TO-91 Flat Package, Add “F” Suffix. 





Provides positive logic NOR function. Individual gate ele- 
ments may be paralleled or used with other logic elements for 
increasing the number of inputs (subject to loading rules). 


oo mn 


= YO—f =atb+e+e 
PIN sowneerions 


I ca e{ ft] —| ar] 
G PACKAGE enc 99) 5/61 7]| 8] 
| F PACKAGE (T0-91) _| 7 {8 | 9/10] 











SWITCHING TIME TEST CIRCUIT AND WAVEFORM 





ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES 















































@Test (Volts) 
Temperature 

—55°C | 1.014] 1.014 | 1.50] 0.710 

MC907 +25°C | 0.844 | 0.815 | 1.50] 0.565 

+125°C | 0.674 | 0.674 | 1.50| 0.320 
0°C | 0.909 | 0.909 | 1.50] 0.574] 3.00 
MC807 +25°C | 0.844 | 0.844/ 1.50] 0.554] 3.00 
+100°C | 0.710 | 0.710] 1.50 | 0.370] 3.00 

MC907 Test canits MC807 Test Limits TEST VOLTAGE 

Under ee APPLIED TO PINS USTED BELOW: 
Characteristic Symbol | Test Vi | Yon Vor | V 


Input Current aul 
Output Current ae 


a 
b 
c 
e 
Output Leakage ea 
Current 










— - | up | 
Saturation Voltage VoR(sat) : i B I a 2 


Pins not listed are left open. 









Switching Time 
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MRTL MC900/800 series 
DUAL 2-INPUT GATES 


MC914 - MC814 


Available in TO-99 Metal Can, Add “G” Suffix. 
Available in TO-91 Flat Package, Add “F” Suffix. 





Two 2-input positive logic NOR gates in a single package 
may be used independently, paralleled for increasing the num- 
ber of inputs (subject to loading rules), or cross-connected to 
form bistable elements. 











TYPICAL RESISTANCE 
VALUES 

R1 = 4502 

R2 = 6402 






SWITCHING TIME TEST CIRCUIT AND WAVEFORM 


o{_ 
100 ieee! oa 


GROUND UNUSED 
INPUT PINS 


1N3063 OR 
EQUIVALENT 








ELECTRICAL CHARACTERISTICS 





TEST VOLTAGE VALUES — 
(Volts) 








































Test procedures are shown for one gate only. @Test 

Giherestes are tested in the same ale : Temperature 

—55°C | 1.014 1.50] 0.710] 3.00 

MC914 ¢ +925°C ‘| 1.50 | 0.565| 3.00 

+125°C 1.50] 0.320] 3.00 

0°C | 0.909 | 0.909 | 1. 3.00 
MC814  +25°C| 0.844 | 0.844 | 1.50 
+100°C| 0.710 | 0. 710 | 1. | 3.00 | 
















MC814 Test Limits 





50 
TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 
Vin Vin V off 


= Pin 
Under | —55°C_ | +25°C 
sb Mie ie [Yor [aor | Yar | Yeo 


°C 
Test__| Min | Max | Min | Max | Min | Max | 


495 
495 


lin 

Ths 

1OEX 
out 


fi 
Vv g 
g 
VoR(sat) 8 
& 
t 






Characteristic 











Input Current 






Output Current 








Output Leakage 
Current 








Output Voltage 





Saturation Voltage 















Switching Time 


Ground inputs of gate not under test, Other pins not listed are left open. 
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DUAL3-INPUT GATES MRTL MC900/800 series 


MC915 - MC815 


Available in TO-100 Metal Can, Add “G” Suffix. 
Available in TO-91 Flat Package, Add “F” Suffix. 





Two 3-input positive logic NOR gates in a single package 
may be used independently, paralleled for increasing the num- 
ber of inputs (subject to loading rules), or cross-connected to 
form bistable elements. 


=T+243 





“FE” PACKAGE AND ‘“‘G” PACKAGE 
PIN-OUTS ARE THE SAME 


GROUND UNUSED 
INPUT PINS 
1N3063 OR 
EQUIVALENT 








ELECTRICAL CHARACTERISTICS 





TEST VOLTAGE VALUES 
(Volts) 






























Test procedures are shown for one gate only. @Test 
Other gates are tested in the same manner. Temperature | Vin | Von | Veor | Yor | Vee | 
—55°C | 1.014 | 1.014] 1.50] 0.710] 3.00 
MC915 +25°C 0.815 | 1.50] 0.565] 3.00 
+125°C 0.674 | 1.50| 0.320! 3.00 
0°C [0.500 | 0.909 | 1.50 8% 9.0, 
MceIs i 425° eocteert cotemt os 
+100°C| 0.710 | 0. 710 |_1.50 | 0.370] 3.00 | 









MC915 Test Limit MC815 "Test Limits 


Pj 
Baasess “nn a [ec a no C 
Test iNeed | Veor | 


T 
1 | i “\ “i 2,3 | 
2 1,3 
3 1,2 


ae ee pert sero eas Me 


TEST VOLTAGE 
ac TO Nee ae ee | Vor 



















Characteristic 


Input Current a 











Output Current 
Output Leakage 
Current 
Output Voltage 












Ground inputs of gate not under test. Other pins not listed are left open. 
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MRTL MC900/800 series 
+K FLIP-FLOPS 





MC916 - MC816 


Available in TO-99 Metal Can, Add “G” Suffix 
Available in TO-91 Flat Package, Add “F” Suffix 


J-K flip-flop with a direct clear input in 
addition to the clocked input. 


R3 = 5102 
R4 = 2250 





® Direct input (Cp) must be low. 

® The time period prior to the negative transition of 
the clock pulse is denoted t, and the time period 
subsequent to this transistion is denoted t,+1- 

® Q, is the state of the Q output in the time period t,. 


PIN CONNECTIONS 


[scnewaric Ta [oT cf ate [ft] e | hI 
[cracrace moss | 1] 2 | 3[4{s [6] 7| 8 
[Fpaccace ost [ 2 [3 | 4] si 7a] 9 ]10| 





ELECTRICAL CHARACTERISTICS 















TEST VOLTAGE VALUES 


@Test (Volts) 


Temperature 
—55°C 

MC916 +25°C | 0.844 
+125°C | 0.674 

0°C | 0. 909 

MC816 +25°C | 0.844 
+100°C 






























MC916 Test Limits 


















































Pin Test Limits TEST VOLTAGE 
Under +125°C +100°C APPLIED TO PINS LISTED BELOW: 
Characteristic Symbol Test i j 
Input Current a 495 435 470 | wAdc 
b 990 870 940 
c 495 435 470 
{ 495 435 470 
Output Current e 1. 48 . - : - mAdc 
e é = 
oes otf 
Output Voltage Vout g - 300 320 | mVdc - 574 - 400 - 370 
git - - 
Hf Roi) Mele de elect la 
ets . 7 2 - 
Saturation Voltage VoK(sat) e - 210 - 280 } mVdc - 290 - 260 - 340 
g = = 2 S = 
mops a eae eee (ee 














Turn-On Voltage Vin ets 1014 - 815 - 674 - mVdc] 909 - 844 - 710 - 
Se ie dell Ga | aes) Qa hake Fob ned age tt ale oh 
ett - - - - - - 


{ Pin b = Clock pulse to pin b (see Figure 1). 





+ Silicon Diode to Ground 


* MC916 pin g loaded by: 1.52 mAdc (+25°C) , MC816 pin g loaded by: 1.42 mAdc (+25°C) 
1.48 mAde (-55°C 1.51 mAde (0°C § Pin e = LOW ; Pee 
1.41 mAde base 1.35 mAdc G0) } Set by a momentary ground prior to the application 


Pin g = LOW f of the negative-going Clock Pulse. 


Es 


Pins not listed are left open. 
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MC916, MC816 (continued) 


FIGURE 1 — CLOCK PULSE DEFINITION 
















SEQUENCE OF EVENTS: 

A. Voltage applied to Clock pin is raised to Vj. t, is not criti- 
cal, however should be less than 1.0 ps. 

B. Biases of all other inputs are applied. Vec is applied with- 
out interruption throughout the testing. 

C. Apply momentary ground (when applicable). 

D. Clock pulse is allowed to fall to Vi. te must 
remain within 10 ns minimum and 100 ns maximum. 

E. Electrical measurements are read out. Load current over- 
shoot must be limited to 10% or the flip-flop may be 
tripped and the wrong output conditions occur. 







FIGURE 2 — TOGGLE MODE TEST CIRCUIT 


f= 8 MHz 


DUTY CYCLE = 25% to 75% 
t. &t < 10ns 


10V 
ri 









D = 1N3063 

OR EQUIVALENT 
Frequency at TP. should be ¥2 the 
frequency at TP;,. = 








a 


25°C 0.554 V 0.894 V 
orc 0.574V 0.959 V 
100°C 0.370 V 0.760 V 


All voltages +10 mV 


en ee ee 

7c | 0565V | 0.865V 
-55°¢ | o71ov | 1.064V 
125°C | 0.320V_ | 0.724V 


















SWITCHING TIME TEST CIRCUITS AND WAVEFORMS 


FIGURE 3A — CLOCK-TO-OUTPUT PROPAGATION DELAY TIME 





For definitions 
of set-up and 
telease times, 
see General 
Information Section. 





SWITCHING TIMES 


Maximum 
Over Full 
Temperature Range (ns) 














1, Change of state occurs on trailing edge of clock pulse. 

2. With a high level on Cp, and with the proper SET and CLEAR inputs 
for a low level at Q, Q will be high except for a short period after the 
negative-going edge of a clock pulse. G@ will go low for up to 50 ns, 
and then return to a high level within 100 ns after a negative clock 
transition. 


-*Includes jig and probe 
capacitance 








FIGURE 3¢ — TEST CIRCUIT 


f = 1.0 MHz 
1.0 ns < PW < 200 ns 
DUTY CYCLE = 50% 





PULSE HIGH OR LOW 
AS APPLICABLE 


D = 1N3063 OR 
EQUIVALENT 


FIGURE 4 — DIRECT CLEAR PROPAGATION DELAY TIME 


f = 1.0 MHz 
DUTY CYCLE 50% 


D = 1N3063 OR 
EQUIVALENT 


MC916, MC816 (continued) 


PROPAGATION DELAY TIME {ns} 


a 
& 
ww 
= 
= 
5 
hat 
a 
= 
Ss 
= 
| 
a. 
Oo 
oe 
[7 


PROPAGATION DELAY TIME (ns) 


TYPICAL PROPAGATION DELAY TIME 
ty_6_ and tr_o4 











=o 


sooty 





+———— 























Ta, AMBIENT TEMPERATURE (°C) 


tr_o— and tr_o+ 























T,, AMBIENT TEMPERATURE (°C) 


to454 and tcp+0- 















































0 25 50 1 
Ta, AMBIENT TEMPERATURE (°C) 


f, FREQUENCY (MHz) 


f, FREQUENCY (MHz) 


f, FREQUENCY (MHz) 


TYPICAL CURVES 


TOGGLE FREQUENCY 
VARIATIONS WITH FAN-OUT 
































——— Veco =3V 
m= Veco =4V 


FAN-OUT 


VARIATIONS WITH Voc 
AND TEMPERATURE 











Ta, AMBIENT TEMPERATURE (°C) 


VARIATIONS WITH LOAD CAPACITANCE 
AND TEMPERATURE 


Veco i 3 V 
INPUT PULSE DATA 





t. = tp =10 ns 
DUTY CYCLE = 50% 





AMPLITUDE = 1V 



































25 50 75 
Ta, AMBIENT TEMPERATURE (°C) 





QUAD 2-INPUT GATES MRTL MC900/800 series 


MC924 - MC824 


Available in TO-86 Flat Package, Add “F’ Suffix. 





This gate element consists of four 2-input positive logic 
NOR gate circuits in a single package. The gate circuits may 
be used independently, or connected together to form flip-flops 
or non-inverting gates. 


TYPICAL RESISTANCE 
VALUES 


R1 = 4502 
R2 = 6402 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


GROUND UNUSED 
INPUT PINS 











ELECTRICAL CHARACTERISTICS 










TEST VOLTAGE VALUES 
(Volts) 











Test procedures are shown for one gate only. @Test 

Other gates are tested in the same manner. Temperature | Vin | Yon | Yeor | Yor | Vee | 

—55°C | 1.014 | 1.014 | 1.50 | 0.710] 3.00 

MC924 ¢ +25°C 0.815 | 1.50 | 0.565] 3.00 

+125°C | 0.674 | 0.674 | 1.50 | 0.320] 3.00 
cog NE 

MC824 ¢ +25°C 1.50 | 0.554 a 00 

+100°C 1.50 | 0.370 a 00 













MC924 went TEST a ae 


APPLIED TO PINS a ae BELOW: 


Test Limits Test Limits 














Characteristic 


Input Current 


Output Current 











Output Leakage 
Current 








Output Voltage 











Saturation Voltage 








Switching Time 


Ground inputs of gates not under test. Other pins not listed are left open. 
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MRTL MC900/800 series 


DUAL 4-INPUT GATES 


MC925 - MC825 


Available in TO-86 Flat Package, Add “F” Suffix. 





Two 4-input positive logic NOR gates in a single package 
may be used independently, paralleled for increasing the num- 
ber of inputs (subject to loading rules), or cross-connected to 
form bistable elements. 


=24+345+6 





TYPICAL RESISTANCE 
VALUES 

R1 = 4502 

R2 = 6402 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


GROUND UNUSED 
INPUT PINS 


1N3063 OR 
EQUIVALENT 


4 


xe V 
| 


t+i- 





ELECTRICAL CHARACTERISTICS 
Test procedures are shown for one gate only. @Test 


Other gates are tested in the same manner. Temperature | Vin | Yor | Yeor | Yor | Vee | 


[ico eee [so onl 3.0 
ost fos | 120 | 0.55.0 
ro.e14 [0.674 | 1.50 0,820] 3.00 
F0.900 [0.900 | 1.50 0.574] 2.00 

















Fo.eaa [0.244 | 1.50 | 0.564] .00| 
Fo.710 [0.0 | 1.50 | 0.970] 3.00, 








Test ae 





Pin ae 


Characteristic | 
Input Current e 


naan a 
Output Leakage 
Current 


Output Voltage 
VcE(sat) 


Ground inputs of gate not under test. Other pins not sted are left open. 












Saturation Voltage 






Switching Time 


w 69 em re 
Ls _— —_ 
+t Ft 
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+K FLIP-FLOPS MRTL MC900/800 series 


MC926 - MC826 


Available in TO-100 Metal Can, Add “G” Suffix 
Available in TO-91 Flat Package, Add “F” Suffix 





J-K flip-flop with direct clear and direct set 
inputs in addition to the clocked inputs. 


5 ns typ 
mW typ (Only Clock Input High) 
65 mW typ (Inputs Low) 


® Clock (T) to remain unchanged. 

@ The output state will not change when the input 
state goes from Sp = Cp to Sp = Cp = 0. The out- 
put state cannot be predetermined in the case where 
the input goes from Sp = Cp = 1 toSp = Cp = 0. 

® Direct inputs (Cp and Sp) must be low. 

® The time period prior to the negative transistor of 
the clock pulse is denoted t, and the time period 
subsequent to this transition is denoted t, 4 1. 

® Q, is the state of the Q output in the time period t,. 


DIRECT INPUT OPERATION®@ CLOCKED INPUT OPERATION® 





“FE” PACKAGE AND “‘G’’ PACKAGE 
PIN-OUTS ARE THE SAME. 





a Vec 


arian 
Ree 


aaiink. 





alters 


TYPICAL RESISTANCE 
VALUES 


R1=6002 R5= 550° 
R2 = 2 kQ R6 — 900 2 
R3=6402 R7=—700°2 
R4=3002 RE=—3k2 





ELECTRICAL CHARACTERISTICS 





TEST VOLTAGE VALUES 












































@Test (Volts) 
Temperature V 

—55°C | 1.014 | 1.014 0.710} 3.00 

MC926 +25°C | 0.844 | 0.815 | 1.50] 0.5651 3.00 
+125°C | 0.674 | 0.674 | 1.50] 0.320] 3.00 

0°C | 0.909 | 0.909 | 1.50] 0.574] 3.00 

MC826 +25°C | 0.844 | 0.844] 1.50 | 0.554] 3.00 
+]00°C | 0.710 | 0.710 | 1. 0.370} 3.00 














Test Limits Test Limits 











MC926 
eae 
Characteristic Symbol | Test | Max | Min | 


Input Current 1 
2 
3 
4 
8 


Output Current 2.47 ES 
2.47 ES 


_ 7 SHHIBNANI 


§ Pint High 
# Pin 8 High Set by momentary application of Vaor prior to the application of the negative going clock pulse. 


t Pin 3 


Pins not listed are left open: 


TEST aTAEE 
APPLIED TO PINS ate ae 


tn Ae or ar Mec 



















yotot aoa bono 





od 
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MC926, MC826 (continued) 


FIGURE 1 — CLOCK PULSE DEFINITION FIGURE 2— TOGGLE MODE TEST CIRCUIT 


f=8MHz 


DUTY CYCLE = 25% to 75% 
t, &t; < 10ns 


10V 
pelle 





SEQUENCE OF EVENTS: UR A REN 

A. Voltage applied to Clock pin is raised to Vy. t, is not criti- Frequency at TP,.4 should be % the 
cal, however should be fess than 1.0. js. frequency at TP;,. 

B. Biases of all other inputs are applied. Yc is applied with- 
out interruption throughout the testing. 

C. Apply momentary ground (when applicable). 

D. Clock pulse is raaeie to fall to Vi. ts must [té‘( Céad! 
remain within 10 ns minimum and 200 ns maximum. 

E. Electrical measurements are read out. Load current over- 25°C D565V O.B65V 
shoot must be limited to 10% or the flip-flop may be orc 0.574V 0.959V —§5°C 0.710V 1L064V 
tripped and the wrong output conditions occur. 100°C 0.370V 0.760 V 125°C 0.320 V 0.724V 

All voltages +10 mV 








SWITCHING TIME TEST CIRCUITS AND WAVEFORMS 


FIGURE 3A — CLOCK-TO-OUTPUT PROPAGATION DELAY TIME 


TPin 


05¥ FIGURE 3C — TEST CIRCUIT 


f = 1.0 Mz 
1.0 ns < PW < 200 ns 
DUTY CYCLE = 50% 


05V 


“TE jE tc Pi iriaerd enor PULSE HIGH OR LOW D = 1N3063 OR 
+) test— release” letee capacitance AS APPLICABLE EQUIVALENT 


see General 
information Section. 


FIGURE 3B — SET-UP AND RELEASE TIME Heavy 100 pF| 8001 





try St OR 
trot 








SWITCHING TIMES FIGURE 4 — DIRECT CLEAR PROPAGATION DELAY TIME 


Minimum Maximum 


Over Full 
Temperature Range (ns) 





D = 1N3063 OR 


tr-o- EQUIVALENT 


t-3- 
tr-os 
tr-3. 
tset- 


f =1.0MHz 
DUTY CYCLE = 50% TPout 


tere 
toate 
te-r- 
tress 
tres- 


tos 

tric. 

tcp. OF ts,+ 
to output — 
tops or ts + 
to output + 














# Lightly * Negative switching time means the inputs can 
loaded momentarily change before the clock pulse transition. 





MRTL MC900/800 series 
QUAD INVERTERS 


MC927 - MC827 


Available in TO-100 Metal Can, Add “G” Suffix. 
Available in TO-91 Flat Package, Add “F’’ Suffix. 





Four individual circuits each perform the simple inversion 
function. 


(1) 4 


Number in parenthesis indicates MRTL loading factor. 


ted =: 12 ns typ Po = 76 si A (input High) 


“F* PACKAGE AND “'G’’ PACKAGE 20 nputs Low 


PIN-OUTS ARE THE SAME 





SWITCHING TIME TEST CIRCUIT AND WAVEFORM 


pe a er 
100 nso Le 





ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one inverter only. @Test 
Other inverters are tested in the same manner. 










1.014 | 

foveue [oes | 5.50 ]o.585 | 9.00 | 

fo.et4_[oxera [1.50 [000 | 8.0 | 

o.a08 [0.009 [1.50 [o.ste | 9.00 

sass +25°C [0.04 [0.044 [1.50 ]o.se4 [3.00 | 
+ 100°C [o.ti0_fo.ri0 | a.80_[o.at0 | 9.00” 


MC927 +25°C 
+125°C 


















Test Limits 





Pin MC927 Test Limits MC827 
Under aa 
Characteristic Test_ | Min | Max | Min | Max | Min | Max _ | Min | Max | 
encom fe fw f= fol o 
[Geatennscrill (eC Ole cad ol tl 
cal Bal 
cowie 
Voueay | ° | 





Output Voltage 
Saturation Voltage CE(sat) 


Switching Time 1+9- 
1-9+ 


* To simulate worse case conditions, the output of inverter under test is tied to the output of another inverter which has its input taken to Vsor’ 
Ground inputs of inverters not used in test. 
Other pins not listed are left open 
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5-INPUT GATES MRTL MC900/800 series 


MC929 - MC829 


Available in TO-99 Metal Can, Add “G” Suffix. 
Available in TO-91 Flat Package, Add “F” Suffix. 





Provides positive logic NOR function. Individual gates 
may be paralleled with other logic elements for increasing the 
number of inputs (subject to loading rules). 


a 
b 
c g@ =a+b+c+e+f 
e 
f 


PIN CONNECTIONS 

SCHEMATIC ake felt] eh] 
Cee ee 
[Feackace(ro91) | 2 [3 | 4 [5/7 | 8 [9 {10 | 








SWITCHING TIME TEST CIRCUIT AND WAVEFORM 


GROUND UNUSED 
INPUT PINS 
1N3063 OR 
EQUIVALENT 





ELECTRICAL CHARACTERISTICS 









TEST VOLTAGE VALUES 
(Volts) 



















@Test 
reams | Vin [Von [Yoon Yau [ Yer 

—55°C | 1.014 [1.014 | 1. 0.710| 3.00 

MC929 +25°C | 0.844] 0.815 | 1.50 | 0.565] 3.00 
+125°C | 0.674 | 0.674 | 1.50 | 0.320) 3.00 

0°C | 0.909 | 0.909 | 1.50 | 0.574] 3.00 

MC829 +25°C | 0.844 | 0.844 | 1.50} 0.554; 3.00 
+100°C } 0.710 } 0.710 | 1. 0.370] 3.00 














MC929 ease Limits 


under | 125°C _ 
Fa Gee fs oman ne 


Hh | cave l fe | E 







Characteristic 


Input Current 


Output Current 
Output Leakage 
Current 


Output Voltage 


Symbol 


ee ee Test Limits TEST vata 
+100°C APPLIED TO PINS LISTED BELOW: 


ee unit | Vin | Yon | Yaor | Yorr | Vee | 


i) »€,@, h a 
, td ’ ‘d 
z- > 
> 


? 
lalla 


Bll { 
En i 
isislees 7 














<«~—_____ © “eorR as 
& 

2. 

3 


Saturation Voltage 


a 

da 
7 SEE | 7 | 
t a+g- ns 
a-g+ ns 


Pins not listed are left open. 


Pulse 
Out 


Switching Time 


Cr) Ke ae ate 
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-MRTL MC900/800 series 
QUAD EXCLUSIVE OR GATES 


MC971 > MC871 


Available in TO-86 flat package, add “F” suffix 





Four gate arrays designed to provide the Exclusive OR func- 
tion. The output is high only if one input is high and all other 
inputs are low. 


(2) 12 


POSITIVE LOGIC 
Bete2+?¢2 


tog = 12 ns typ 
Pp = 72 mWtyp 


NUMBER IN PARENTHESIS INDICATES 
MRTL LOADING FACTOR 





TEST VOLTAGE VALUES 








ELECTRICAL CHARACTERISTICS 





@lest 
Test procedures are shown for only one gate. 
The other gates are tested in the same manner. aan 
MC871 | 2 








C871 Test Limits 


[MOTT Test Limits 
retical o ee +25°C_ | +100°C APPLIED TO PINS LISTED BELOW: 
| Ae a Unit Moor | Yorr | Vee | 


870 940 1008 Ade 
870 940 1008 wAdc 
2.38 1 
ae 2.38 er 
300 mVdc 
300 mVde 


Pulse 
Out 


Ground inputs of gates not under test. Other pins not listed are left open. 



















MC971, MC871 (continued) 






Vee 
11 14 8 


rahe 
: all pus "1. 
Le {Te 


iu [ ian 
pe | 


3 6 






Typical Resistance Values 
R1 = 4502 
R2 = 640 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 





MRTL MC900/800 series 
J-K FLIP-FLOPS 


MC974 - MC874 


Available in TO-99 metal can, add “G” suffix. 





J-K flip-flop with a direct clear input 
in addition to the clocked inputs. 


CLOCKED INPUT OPERATION@ 


@® Direct input (Co) must be low. 

@The time period prior to the 
negative transition of the clock 
pulse is denoted tn and the time 
period subsequent to this trans- 
ition is denoted ta +1. 

®Q, is the state of the Q output 
in the time period tn. 


a 2 


TYPICAL RESISTANCE VALUES 


R1 = 600 2 R5 = 700 2 
R2 = 300 2 R6 = 900 2 
R3 = 550 2 R7 = 2kQ 
R4 = 640 2 R8 = 3k Q 





ELECTRICAL CHARACTERISTICS 





MC974 Test Limits 
















TEST VOLTAGE VALUES 
@Test (Volts) 


Temperature 








MC974 +25°C | 0.844 














TEST VOLTAGE 











APPLIED TO PINS LISTED BELOW: 





Characteristic 






Input Current 


Pins not listed are left open. 
& Preset the flip-flop by the following procedure: 


(1) Momentarily apply V. 
(2) After V 


BOT to pin 6 to preclear flip-flop. 


BOT is removed from pin 6, ground pins 1 and 3. 


(3) Apply a negative-going clock pulse to pin 2 (see note §) while pins 1 and 3 are 
still grounded. This changes the state of the flip-flop to the SET condition. 
(4) Remove the grounds from pins 1 and 8, and proceed with the test. 














t Momentarily apply V to pin 6 prior to the arrival of the negative-going 


BOT 
clock pulse to effect a change of state. 


§ Clock Pulse to pin 2: 
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MC974, MC874 (continued) 


FIGURE 1 — CLOCK PULSE DEFINITION FIGURE 2 — TOGGLE MODE TEST CIRCUIT 


f =8 MHz 
DUTY CYCLE = 25% to 75% 
t&t < 10ns 


OV 
ce a 


SEQUENCE OF EVENTS: 

A. Voltage applied to Clock pin is raised to V1. t, is not criti- Frequency at TPs: should be % the 
cal, however should be less than 1.0 ys. frequency at TP;,. 

B. Biases of all other inputs are applied. Voc is applied with- 
out interruption throughout the testing. 

C. Apply momentary ground (when applicable). 


Pearsall ee a . |. 
remain within 10 ns minimum and 100 ns maximum. T 7 

¢ etl met ot a cr on 
shoot must be limited to 10% or the flip-flop may be orc | 0574V | 0.959V <i | 0.710¥ | 1.064V 
tripped and the wrong output conditions occur. 100°C 0.370V 0.320V | 0.724Vv 





SWITCHING TIME TEST CIRCUITS AND WAVEFORMS 


FIGURE 3A — CLOCK-TO-OUTPUT PROPAGATION DELAY TIME 
Tin 


o5V FIGURE 3C — TEST CIRCUIT 


f = 1.0 MHz 
1.0 ns < PW < 200 ns 


FIGURE 3B — SET-UP AND RELEASE TIME 


ef definitions 
of set-up and *Includes jig and probe 
ee pore 
see General pac 
information Section. 





SWITCHING TIMES FIGURE 4 — DIRECT CLEAR PROPAGATION DELAY TIME 


NHL 
Aang 
Pitttittti eggs 





# Lightly * Negative switching time means the inputs can momen- D = 1N3063 OR 
loaded _tarily change before the clock pulse transition. EQUIVALENT 





SUAL HALE ADBERS MRTL MC900/800 series 


MC975 - MC875 


Available in TO-86 flat package, add “F” suffix. 





A dual half-adder device contained in a single package. 
Each can be used to supply the SUM and CARRY operations on 
two input signals. For example, if the inputs are applied to pins 
3 and 4, and their complements to pins 5 and 6, the SUM of 
the inputs appears on pin 2 while the CARRY appears on pin 1. 


qd 3 
Q) 4 
Q) 5 
qa) 6 
(2) 10 
(Q) 11 
(1) 8 
(1) 9 
fERAPS | ERR 


NUMBER IN PARENTHESIS INDICATES MRTL LOADING FACTOR. 





TYPICAL RESISTANCE 
VALUES 
R1 = 4502 
R2 = 6402 
R3 = 800 2 


225 
1N3063 
EQUIV 


GROUND UNUSED 
INPUT PINS 





ELECTRICAL CHARACTERISTICS 







TEST VOLTAGE VALUES 
(Volts) 






















Test procedures are shown for one half-adder only. fea [Yr [ Yor | Yoor [Yon [Yee 
The other half-adder is tested in the same manner. BOT cc 
—55°C | 1. 1.014 | 1. 0.710 | 3.00 
nc +25°¢ | 0.844 | 0.815] 1.50 | 0.565} 3.00 
+125°C | 0.674 | 0.674 | 1.50 | 0.320 | 3.00 
0°C | 0.909 | 0.909] 1.50 | 0.574 | 3.00 | 00 
MC875< +25°C | 0.844 | 0.844] 1.50 | 0.554] 3. Se 
+100°C | 0.710 | 0.710 | 1.50 | 0.370} 3.00 
































Pin MC975 Test Limits MC875 Test Limits TEST VOLTAGE 
Under Sater +25°C +125°C | +25°¢ | +100°C APPLIED TO PINS LISTED BELOW : 
Characteristic Test [| Min | Max | Min | Max_ Fe ee Max 
Input Current Ln 3 ca | i it i i | 
4 
5 
; 6 
Output Current TA4 1 - 2.02 
I 2 - 2.52 : - 
Tas 2 3 a - 2.52 2 25 
Output Voltage Vout 1 - 710 - - 370 
1 - = & 
2 | -|4 : - | 4 
Saturation Voltage Vor wad 1 - 200 - - 340 
1 = - - 
ED : i 
2 < ; = - 
Switching Time t 6+1- - - = > 2 20 i - 
6-1+ - Z - 7 2 30 7 - 
442+ - - - - - 36 - - 
4-2- - - é : = 36 : - 














Ground input pins of half-adder not under test. Other pins not listed are left open. 
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DUAL HALF-SHIFT REGISTERS MRTL MC900/800 series 


MC983 - MC883 


Available in TO-86 flat package, add “F” suffix. 





Two half-shift registers in a single pack- 
age, each having a built-in inverter for the 
gating signal. For example, information com- 
ing in on pins 4 and 6 will be transferred to 
pins 3 and 1 when the gating signal, pin 5, 
goes low. If all three inputs, 4, 5, and 6, are 
low, the outputs, 1 and 3, will both be low. 


tpd = 22 ns typ 
fo 110 mW typ 


NUMBER IN PARENTHESIS INDICATES 
MRTL LOADING FACTOR. 


ay y 149 Vee 


Sexe 





ima oe 


TYPICAL RESISTANCE 
VALUES | 


o 7 08 


: GROUND UNUSED . GROUND UNUSED 
se INPUT PINS INPUT PINS 
TPin | { 0.5¥ TPin t a.5¥ 
teeny b-3--| ' i+ ts42~ ts 24 
ef 

























ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES 


Test procedures are shown for one half-shift register only. @Test (Volts) 
The other half-shift register is tested in the same manner. Temperature | V,., on | “Bot | “off 
—s5°C (Toi [hove [1.50 [0.710 | 9.00 | 
eves } +25°% [0.044 [0.016 | 2.00 [0.505 | 9.00 
+195°C[o.e74 [o.e7e [1.50 [0.020 | 9.00_ 
0°¢ [0.009 [0-908 [1.80 [0.574 | 2.00 | 
mcess } +25°C vor fone [0 [oes [oc | 







+100°C 


fe. 710 [0.710 [3.50 [0.310 [8.00 


MC983 Test Limits MC883 Test Limits TEST VOLTAGE 


+125 APPLIED TO PS STD BELOW 
Characteristic Symbol | Max | Unit paca aaa 


Input Current lin LH Min | Max 470 an 504 450 450 oe | 
3lin 1485 BE 1410 1512 1350 1350 
; lin 495 435 470 504 450 450 


Output Current i. 2.02 : . - | 
2. 02 t 7 
2,02 


? 
- 2 
. ? 
, 
Output Voltage 7 a Fe bate a “| i St Fe 
5 
Fe 

i siaaininianiMICAE 

ee) ow 
| LTE 

Ground input pins of half-shift register not under test. Other pins not listed are left open. *Momentary ground. 








































: 


— 
ann 









Switching Time 
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DUAL HALF-SHIFT REGISTERS MRTL MC900/800 series 
(WITHOUT INVERTER) 


MC984 - MC884 


Available in TO-86 flat package, add “F” suffix. 





This bistable storage element consists of two half- 
shift registers in a single package. For example, informa- 
tion coming in on pins 4 and 6 will be transferred to pins 
3 and 1 when the gating signal, pin 5, goes low. If all 
three inputs, 4, 5, and 6, are low, the outputs, 3 and 1, 
will both be low. 


3 (4) 


1 4) 





Q 13 (4) 


21 


11 (4) 


tpa = 22 ns typ 
Po = 75 mW typ 


TYPICAL RESISTANCE 
Bert é NUMBER IN PARENTHESIS INDICATES 

R2 = 640 2 MRTL LOADING FACTOR. 

R3 = 800 2 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


1N3063 OR 
EQUIVALENT 


GROUND UNUSED 
INPUT PINS 


TPin + 0.5V 
~tan34 = ! 





TPout 












ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES 


Test procedures shown are for one half-shift register only. @Test Wels 
The other half-shift register is tested in the same manner. Temperature | V,_ Vore 


—55°C | 1.014 ROT 1. a 0. = 3. is 
+195°¢ [0.a74 [o.er« [1.50 [0.920 | 3.00_| 

eg 1.50 | 0.574 | 3.00 
+100°¢ [2.710 [0.710 | 1.50 [0.370 [3.00 | 


MC884 Test Limits TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Vin von Vote Vee 


























Characteristic 


Input Current at 
Output Current a 


Output Voltage 


Saturation Voltage 


ae Test ribald 

‘yet | ten ii | Wa 
990 870 940 
495 435 470 


















t 443+ - - - 40 
4-3- - - - 40 - - ns - - - 40 - - ns 4 





Switching Time 





Ground input pins of half-shift register not under test. Other pins not listed are left open. *Momentary ground. 
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QUAD 2-INPUT EXPANDERS MRTL MC900/800 series 


MC985 - MC885 


Available in TO-86 flat package, add ‘’F” suffix. 





Four 2-input expanders housed in a single package in- 
crease the input capability of MRTL gates. 


When an expander is added to a gate, subtract 0.4 load unit 
from the output of the gate for each expander circuit added. 


GND 


Vcc connection to pin 14 not shown. 


TYPICAL RESISTANCE 
VALUE 
R1 = 4502 








ELECTRICAL CHARACTERISTICS 








TEST VOLTAGE VALUES 








































Test procedures are shown for one expander only. @Test _ Nats! (Omns) 
Giher axpandars are tested in the ae manner. 4 Temperature enenri eel ae 
—55°C | 1.014 | 1.014] 1.50] 0.710} 3.00 
MC985 +25°C | 0.844 | 0.815] 1.50] 0.565 | 3.00 
+125°C | 0.674 | 0.674] 1.50] 0.320] 3.00 
orc Pela eas 
MC885 2 +95°C | 1.50 | 0. 554 | 










cae oer 


Test Limits TEST VOLTAGE 
+100°C APPLIED TO PINS LISTED me 


* 
Pin mx | Wn | ax | Ut nf Ae Pon Na eee 
450 |uAde 14 
450 |pAde 14 


+100°C 


























a 
rin | Max | Min | Mx | in | Max 


470 | pAdc 504 
pAde 504 


ee 
















Characteristic 





Input Current 





Output Leakage 
Current 


















Output Voltage 














Ground inputs of expanders not under test. Other pins not listed are left open. 


* Resistor Value to Voce 
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DUAL 4-INPUT EXPANDERS MRTL MC900/800 series 


MC986 - MC886 


Available in TO-86 flat package, add “’F” suffix. 





Two 4-input gate expanders housed in a single package may 
be used independently or combined. Each of these expanders 
increases the input capability of a standard MRTL gate by four. 


r 


— 31 =2737546 


r 


When an expander is added to a gate, subtract 0.4 load unit 
from the output of the gate for each expander circuit added. 





GND 


Vec connection to pin 14 not shown. 


TYPICAL RESISTANCE 
VALUE 
R1 = 4500 





ELECTRICAL CHARACTERISTICS 






_ TEST VOLTAGE VALUES 










































Test procedures are shown for one expander only. @Test (Volts) (Ohms) 
The other expander is tested in the same manner. Temperature reac oe oa a 
—55°C | 1.014 | 1.014 0.710| 3.00 | 680 
MC986 +25°C 0.815] 1. 0.565} 3.00 | 680 
+125°C | 0.674 | 0.674] 1.50] 0.320] 3.00 
O°C | 0.909 | 0.909 | 1.50] 0.574] 3.00 
MC886 +25°C | 0.844 | 0.844] 1.50 | 0.554] 3.00 
+100°C | 0.710 | 0.710} 1.50 | 0.370] 3.00 









MC986 Test Limits 


under 
Test Fe a a | 


IBGE : 


| aa ea ee tts 
HERE ij ett 
a HEREHEGHEI 


Ground inputs of expander not under test. Other pins not listed are left open. 





ae 






Test Limits TEST VOLTAGE 


APPLIED TO PINS ne ow 


unit | Yin | Yon | Yaor | Votr | Veo | Ve’ 


oe 




















Characteristic 





Input Current 


amnwr 





Output Leakage 
Current 








i 
7 


Output Voltage 


—_—_——— 


Saturation Voltage 


* Resistor Value to Voc: 
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DUAL 3-INPUT BUFFERS, MRTL MC900/800 series 
NON-INVERTING 





MC988 - MC888 


Available in TO-86 Flat Package, Add “F” Suffix. 


Two 3-input positive logic NOR gates, each 
followed by an inverting and a non-inverting high 
fan-out amplifier, are provided in a single package. 
For each section, the output from each stage is 
available. If more than one output is used, how- 
ever, the full loading factors cannot be employed 
since each output provides the drive for the suc- 


ceeding stage. 

3 =4454+6 
4 2 =—=4+5+4+6 
5 1 =4+5+4+6 
6 
8 
9 13 
10 12 

11 


Outputs 1, 2, or 3 may not be used simultaneously. 
Outputs 11, 12, or 13 may not be used simultaneously. 








SRE 200 pF 
oo x « oe 25 
INPUT PINS TPout 1N3063 OR = 


EQUIVALENT 


0.5V 
te414 OR TPin 
te+2e 
ts—1 — OR 
0.5¥ ta—2- 
“— F TPowt 
te43-— 


Test each output independently. For each test, use only the load asso- 
ciated with the output under test (pin 2 test uses the same load as pin 
3 test). Outputs not under test should be left open. 








TEST VOLTAGE VALUES 
ate | (Ohms) | 


| Vin | Von | aor | Yor | Vee | Ya’ | 
1.50 | 0.710] 3.00 
so 
stems ort Set set Sr 


0.844] 1.50 | 0.554/ 3.00 
0.710 | 1.50 | 0.370] 3.00 
TEST VOLTAGE 
APPLIED TO PINS LISTED ow 


[Max | Min [ Max | Unit a hen Ne ee Te 


coe: “in [hs | Min_| Max | Min_| 
495 435 470 | uwAdc 504 450 
f i | 





ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one buffer only. 
The other buffer is tested in the same manner. 











@Test 
Temperature 
—55°C 
MC988 § -+25°C 
+125°C 
0°c 
MC888 ¢ +25°C 
+100°C 















































a Meee Tatts Test = MC888 Test Limits 





Characteristic 






Input Current 


Output Current 


fe De 
nw 

> 
on fF 
ew eS 
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ao 
wo ff = 
ee wR 
ie ae 

> © 
= co Oo 
ee 
Q 
fe} 
ese SS FE 
ate ci 

awn 
Ke DO & 
- oe 
- 

» © 
& & © 
rN ee 
e 

eo w 
oo oo % 
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Output Voltage 


Saturation Voltage 


Switching Time 


Ground inputs of buffer not under test. Other pins not listed are left open. 


* Resistor Value to V 


cc’ 
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MRTL MC900/800 series 


HEX INVERTERS 


MC989 - MC889 


Available in TO-86 flat package, add “’F” suffix. 





Six individual circuits are contained in a package. Each 
provides the simple inversion function. 


(5) 
4 

(5) 
10 


(5) 
12 9 


Rl R1 —_ 
(5) 
ll 12 (1) 13 8 
De AT ee Number in parenthesis indicates MRTL loading factor. 


R1 = 450 ‘ 
= tea = 12 ns t Pp = 76 mW typ (Input High) 
R2 = 6409 - 7 20 mW typ (Inputs Low) 





SWITCHING TIME TEST CIRCUIT AND WAVEFORM 





i 


100 ns 
tke GROUND UNUSED 
INPUT PINS 





ELECTRICAL CHARACTERISTICS 





TEST VOLTAGE VALUES 















































Test procedures are shown for one inverter only. @Test (Volts) 
Other inverters are tested in the same manner. Temperature Veor 
—55°C 1.014 | 1.50] 0.710 
MC989 +25°C 0.815 | 1.50] 0.565 
+125°C 0.674 | 1.50 | 0.320 
0°c 0.909 } 1.50 | 0.574 
MC889 { +25°C| 0.844 | 0.844} 1.50] 0,554 
+100°C | 0.710 | 0.710 | 1.50 | 0.370 














MC989 Test sits 


ee oe APPLIED TO PINS he tal 
Characteristic Symbol | Test | Vin | Yon | Vaor | Vote | Vee | 


ia ie EUPRCEccene es eS é 
14 


MC889 Test Limits TEST VOLTAGE 













eee | a | as | rtp pets fies ae 


= ce 
i =topet is 
Pulse 
In 
1 
1 


Ground inputs of inverters not used in test. Other pins not listed are left open. 


aaa Leakage 
Current 












Output Voltage 















Vv 





Saturation Voltage CE(sat) 












Switching Time 


* To simulate worse case conditions, the output of inverter under test is tied to the output of another inverter which has its input taken to V * 


(penunuos) G8 ‘686DIN 


DUAL J-K FLIP-FLOPS MRTL McC900/800 series 


MC990 e MC890 


Available in TO-86 flat package, add “F” suffix. 





Two J-K flip-flops in a single package. Each flip-flop has a direct 
- clear input in addition to the clocked inputs. 


Direct input (C,) must be low 
The time period prior to the negative transition of 


the clock pulse is denoted t, and the time period 
subsequent to this transition is denoted t, +. 


® Q, is the state of the Q output in the time period t,. 





TYPICAL RESISTANCE 
VALUES 
R1 = 4500 
R2 = 6402 
R3 = 5102 
R4 = 22502 
R5 = 3002 





ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one flip-flop only. @Test 
The other flip-flop is tested in the same manner. Temperature 
—55°C 
MCc990 +25°C 
+125°C 
0°c 
MC890 +25°C 
+100°C 






















TEST VOLTAGE VALUES 
(Volts) 


























MC990 Test Limits MC890 Test Limits 











Characteristic 


Input Current 


Output Current 











Output Voltage 








Saturation Voltage 








Turn On Voltage 


Ground inputs of flip-flop not under test. Pins not listed are left open. 


Pin 3 = LOW } Set by a momentary ground prior to the application of 
Pin 2= LOW { the negative-going clock pulse. 


Clock Pulse to Pin 5 (See Figure 1) 


Clock Pulse on Pin 5, data pulse on Pin 4 (See Figure 2) 
Clock Pulse on Pin 5, data pulse on Pin 6 (See Figure 2) 


tts om Dp + 


Clock Pulse on Pin 5, data pulse on Pin 4, momentary ground on Pin 2 (See Figure 3) 
Clock Pulse on Pin 5, data pulse on Pin 6, momentary ground on Pin 3 (See Figure 3) 


* 
* 
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MC990, MC890 (continued) 


CLOCK PULSE DEFINITIONS 


FIGURE 1 





SEQUENCE OF EVENTS: 
A. Voltage applied to Clock pin is raised to Vy. t, is not criti- 


cal, however should be less than 1.0 yas. 

B. Biases of all other inputs are applied. Vcc is applied with- 
out interruption throughout the testing. 

C. Apply momentary ground (when applicable). 

D. Clock pulse is allowed to fall to V_. t; must 
remain within 10 ns minimum and 100 ns maximum. 

E. Electrical measurements are read out. Load current over- 
shoot must be limited to 10% or the flip-flop may be 
tripped and the wrong output conditions occur. 


25°C | 0.554 V 
o°c | 0.574 V 
100°C | 0.370V 


All voltages +10 mV 


0.565 V 
0.710 V 
0.320 V 





PULSE Vin j 


IN 





DATA Fy, 


PULSE! Ving 


Noy 





7 


FIGURE 3 


{INPUT PULSE 
REQUIREMENTS: 


Vii = 0.200 ¥ max 
Ving = 0.894 V min, 1.500 V max 


t, = 10ns 
t= 10ns 


f= 1.0 Miz typ 





FIGURE 2 


PULSE yy tt 


TYPICAL OUTPUT Vor 
FOR RISING Vou 
PULSE i 


INPUT PULSE 
REQUIREMENTS: 
Vit = 0.200 V max 
Vins = 0.894 ¥ min, 1.500 ¥ max 
t, S 10ns 
t= 10ns 
f = 1.0 Miz typ 


NOTE: 
Measurements for output voltages should be taken at least 
100 ns after pulses have occurred. 





SEQUENCE OF EVENTS: 

A. Apply all dc biases required. 

B. Apply momentary ground to pin indicated. This sets 
the flip-flop. Momentary ground must occur before 
the pulses shown above every time, or the flip-flop 
will toggle to the wrong condition every alternate 
pulse. 

C. After momentary ground has been released, apply 
pulses marked above. 

D. Measure voltage of designated output after the 
pulse. Measurements for output voltages should be 
taken at least 100 ns after pulses have occurred. 





MC990, MC890 (continued) 


SWITCHING TIMES FIGURE 4 — TOGGLE MODE TEST CIRCUIT 


f= 8.0 MHz 
t, & t = 10 ns : 
DUTY CYCLE = 25% to 75% Mc900 


10V 
ss ee 


Over Full 


Temperature 


Range 


D = 1N3063 
OR EQUIVALENT 





Frequency at TP.u; should be ¥ the frequency at TP,,,. 





SWITCHING TIME TEST CIRCUITS AND WAVEFORMS 
FIGURE 5 






f = 1.0 MHz 
t, & ts = 10 ns 







15V 
0 








CIRCUIT COMPONENTS: 
R1=51Q + 1%. Cl = 100 pF 

R2 = 150 Q + 1%. including jig 
D1 = 1N3063 or “and probe. 
equivalent. 












NOTE: 
The TOG pulse is developed by the in- 
verter and 100 pF capacitor. This pulse 
returns the state of the flip-flop so that 
the test pulse can be repeated. . 


FIGURE 6 







1.5V 
0.5V 


f = 1.0 MHz 
t, & ts = 10 ns 
PW = 500 ns 














DUAL J-K FLIP-FLOPS MRTL MC900/800 series 


MC991 - MC891 


Available in TO-86 flat package, add “F” suffix. 





Two J-K flip-flops in a single package. 
Each flip-flop has a direct clear input in ad- 
dition to the clocked inputs. 


CLOCKED INPUT 
OPERATIONG@ 


b6 

rs Te fel 

EeESCORS 
1 0 1 


po fa fol | 
jo jo | & [ao 


1. Direct input (Cp) must be low. 


toa = 40 ns typ 2. The time period prior to the negative transition of the 
frog — 4.0 MHz max clock pulse is denoted tn and the time period subsequent 
Pp = 155 mW typ (Only Clock Input High) to this transition is denoted tn+1. 


130 mW typ (Inputs Low) 3. Qn is the state of the Q output in the time period tn. 


NUMBER IN PARENTHESIS INDICATES MRTL LOADING FACTOR. 
















oe Se ae 
Meese awl | ee Sees sel" 


pa 


era, Lars AR 


Cp $ T ct GNDCd §$ c 










TYPICAL RESISTANCE VALUES 
R1= 3002 R4=— 6402 R7=2.0 
R2— 5502 R5=—7002 R&8= 3.0 
R3= 6002 R6 = 9002 


k 
k 





ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one flip-flop only. 
The other flip-flop is tested in the same manner. 










Pin MC991 ‘Test Limits 
Under Fa har ee wn ms aac 
600 
1200 
| 600 
600 
mAdc 
mAdc 






Test_| Win | Max | Min | Max | Min [Max | 


495 435 470 | uAdc 
990 870 940 
495 435 470 
495 435 470 


2.47 
2.47 


320 | mVdc 











Ground input pins of flip-flop not under test. Other pins not listed are left open. * Clock pulse to pin 5, see Figure 1. = See Figure 4. 

§ Preset the flip-flop by the following procedure: # Pin 1 = HIGH, set by a momentary application of Vpor prior to the application = See Figure 5. 
(1) Momentarily apply Vgor to pin 1 to preclear the flip-flop. of the negative-going clock. = See Figure 6. 
(2) After Vgor is removed from pin 1, ground pins 4 and 6. Tt Clock pulse to pin 5, data pulse to pin 6. = See Figure 7. 
(3) Apply a negative-going clock pulse to pin 5 (see note *) while pins 4 and 6 + Clock pulse to pin 5, data pulse to pin 4. 


are still grounded. This changes the state of the flip-flop to the SET condition. 
(4) Remove the grounds from pins 4 and 6 and proceed with the test. 
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MC991, MC891 (continued) 













FIGURE 1 — CLOCK PULSE DEFINITION FIGURE 2 — TOGGLE MODE TEST CIRCUIT 


TPout frequency shall 
be % TPin frequency. 


INPUT PULSE 


DUTY CYCLE = 35% to 65% 
f=4.0 Miz 
10 ns < t. or ts < 10 ns 


SEQUENCE OF EVENTS 
A. Voltage applied to Clock pin is raised to V4. t, is not 
critical but should be < 1.0 ys. 


B. Biases of all other inputs are applied. Vcc is applied 
without interruption throughout the testing. 


C. Apply momentary ground (when applicable). mcgg? mcss? 
+ 10 mV 











= Gs pa sa aL ws Foe 7 ee aH 


within 10 ns minimum and 200 ns maximum. 

: +25°C | +0.565V ¥0.844V = 10 mv +25°C | +0.554V = 10 mV |+1.430V = 10 mV 
E soi — wa ie ta tone —55°C | +0.710V + 10m¥|+1.014V+ lOmV 40.574 V = 10 mV |+1.310V = 10mV 
Oe ial Gl ae oe cand Cotton +125°C | +0.320 ¥ = 10 mv |+0.674V = 10 mV +100°C |+0.370V + 10 mV |+1.190V = 10 mV 
occur. 












SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


FIGURE 3A—CLOCK-TO-OUTPUT |. FIGURE 3B— DIRECT CLEAR 
FIGURE 3 — SWITCHING TIMES TEST CIRCUIT PROPAGATION DELAY TIME PROPAGATION DELAY TIME 


TPin 
INPUT PULSE 


lis L 


SWITCHING TIMES EQUIVALENT 


1N3063 OR 
EQUIVALENT 


f= 1.0 Miz 
to, | 3A | 60 C1 = 100 pF INCLUDING PROBE & 
teoso-| 38 | 90 JIG CAPACITANCE 
[tcord+[ 3B | 70 





TEST WAVEFORMS FOR V.,,, TESTS 


FIGURE 4 FIGURE 5 FIGURE 6 FIGURE 7 


Va = +1.430V Vi = +565 mV Vu = +1.490V Vi = +565 mV 
Vy, = +565 mW : 10ns < t < 10ns Vi, = +565 mW ; 1.0 ns < & < 10 ns 
1.0 ns < & < 10ns LOns < t. < 10ns LO ns < t; < 10ns 10 ns <t, < 10 ns 








TRICE INNES MRTL MC900/800 series 


-MC992 » MC892 


Available in TO-86 Flat Package, Add “F” Suffix. 


Three 3-input positive logic NOR gates ina single package 
may be used independently, paralleled for increased number 


of inputs (subject to loading rules), or cross coupled to form 
bistable elements. 


GROUND UNUSED 
INPUT PINS 





ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate only. 
Other gates are tested in the same manner. 


MC992 Test sol 


Pin 









Under San a 
“ve Test 


nana 


Characteristic 


Input Current 






Output Current 








=e 
[sees 


+25°C 
Max 


TEST VOLTAGE VALUES 
























@Test (Volts) 
Temperature Veor | Vote 
—55°C [1.014 | 1.014 | 1.50] 0.710] 3.00 
MC992 +25°C | 0.844 | 0.815 | 1.50 a 
+125°C | 0.674 | 0.674 | 1.50] 0 320| 3.00 | 
0°C | 0.909 | 0.909 | 1.50 | 0.574] 3.00 
MC892 +25°C | 0.844 | 0.844 | 1.50 | 0.554] 3.00 
+100°C| 0.710 | 0.710 | 1.50} 0.370] 3.00 


Test Limits TEST VOLTAGE 
+100°C APPLIED TO PINS _ ue 


Min [ Max | Unit | Vin | You | Yaor | Vers | Vcc | 


Bubik Y BEpago 








































Sf 
370 a at 
| Rae 7 
ae 7 
340 oi 1 4,5,7 
3,5,7 
3,4,7 


Output Leakage — 6 ae 235 mad 225 
Current 
Output Voltage Venu i au Ee PF r 574 si 7 
‘i a a 290 260 
Switching Time t 4+6- - - - 20 - - ns - 20 - - 
4-6+ - - - 28 - - ns - 28 - - 











Ground inputs of gates not under test. Other pins not listed are left open. 
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MRTL MC900/800 series 


DUAL FULL ADDERS 


MC996 - MC896 


Available in TO-86 flat package, add “F” suffix. 





Provides the SUM and CARRY functions while requiring only 
AUGEND (A) and ADDEND (B) inputs with CARRY IN. 


5) 33) 23) 





POSITIVE LOGIC 
Co = ABC; ++ ABC: +- ABC: + ABC: tea = 60 ns typ 
S = ABC; + ABC; + ABC; + ABé; Bo == 190 mW typ 


NUMBER IN PARENTHESIS INDICATES MRTL LOADING FACTOR 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for only one adder. 
The other adder is tested in the same manner. 










TEST VOLTAGE VALUES 


MC996 


+125°C [0.674 [0.074 | 1.50 | 0.820 | 3.00 | 


0°C [0.000 [0.000 | 1.50 [0.874 | 3.00 | 
Mce96 +25°c [0.044 | 0.044 | 1.80 [0.558 3.00 | 
+100°C o-n10 [ono | 4.60 [sto | 9.00 


oor Pin MC996 Test Limits ae Test Limits TEST VOLTAGE 

+25°C +125°C APPLIED. TO: PINS LISTED BELOW: 
ae i |S a [na eT oo 
ieee | eye teers err) fr ls aaa ERE 


7 PPT Tr Baill] 
7 PTET 































#)pntereted 









Out 

Switching Time - ns 5 2,3 1 
- 2,3 1 

- 2. 6 

- 2 6 

- 3 - 1 

-, ~ 1 

- | 2 8 

- 2 6 

- 2 3 1 

= - 1 
: | $ 

- { - 6 


Ground input pins of adder not under test. 
Other pins not listed are left open. 
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MC996, MC896 (continued) 
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SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 





MRTL MC900/800 series 
DUAL FULL SUBTRACTORS 


MC997 - MC897 


Available in TO-86 flat package, add “‘F”’ suffix. 





Provides the DIFFERENCE and BORROW functions while re- 
quiring only MINUEND (X) and SUBTRAHEND (Y) inputs with 
BORROW IN. 


5(3) 3(3) 2{3) 
O xX O Y O Bi 


9 (3) 11 (3) 12 (3) 
o x © Yy Oo Bi 





TRUTH TABLE 


INPUT LOGIC LEVEL | OUTPUT LOGIC LEVEL 


D = YXBi + YXBi + YXBi + YXBi tea = 60 ns typ 
Bo — YXBi + YXB: +- YXBi + YXBi Po = 190 mW typ 


NUMBER IN PARENTHESIS INDICATES MRTL LOADING FACTOR 





ELECTRICAL CHARACTERISTICS 


Test procedures are shown for only one subtractor. 
The other subtractor is tested in the same manner. 











eee foes | eo Joes [08 
o.ora [o.o74 | 1.50 |0.320 | 3.00 ] 
0°C| 0.009] 0.900 | 1.50 [0.574 | 3.00_] 
mce97 125% [e044 [o.ea0 | 1.50 [0.864 | 9.00 | 

+ioore[e.710 [o-r10 | 1.50 [o.s10 [3.00] 


Pin MC997 Test Limits MC897 Test Limits TEST VOLTAGE 
Une [BT e_| oe io herent te A TPS Lm Ba 
Characteristic 


Test cic 


MC997 +25°C 
+125°C 































Output Current mAdc a : 14 
? 
te % 
1,2, 3,5) 
6 2,3,5,6 
2,6 
| 36 
2,3,6 


<a eee ee 






a = HEH Tee 
bg se 


Switching Time 
ns ns - 14 


Ground input.pins of subtractor not under test. 
Other pins not listed are left open. 
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MC997, erclde (continued) 
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SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 








DUAL BUFFERS MRTL MC900/800 series 


MC999 - MC899 


Available in TO-100 Metal Can, Add “G” Suffix. 
Available in TO-91 Flat Package, Add “F” Suffix. 





The dual buffer is designed to drive a greater number of 
load circuits than the basic RTL circuit. Because this circuit has 
a very low output impedance the rise times of output waveforms 
are maintained when driving capacitive loads. A resistor which is 
‘internally connected to the input allows for capacitive coupling 
to the input, the differentiation of input waveforms and various 
multivibrator applications. 


w 
I 
nl 


4 =2 
2 
7 

6 
8 9 


Outputs 3 and 4 may 
not be used simultaneously 
Outputs 9 and 6 may 
not be used simultaneously 


R3 = 1002 
R4 = 1.0k2 





“FE” PACKAGE AND ‘‘G’’ PACKAGE 
PIN-OUTS ARE THE SAME 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


one 
= : 1N3063 OR = 
Test each output independently. For each test, use only the load asso- EQUIVALENT 


ciated with the output under test. Output not under test should be 
left open. 





ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES 


Test procedures are shown for one buffer only. 
The other buffer is tested in the same manner. 

















@Test 
Temperature 
—55°C 
MC999 5 +25°C 
+125°C 
orc 
MC899 { +25°C 



































TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 
A 


Veor Vote Vec VR 


Test Limits 


Test Limits MC899 










MC999 





—55°C 0°c 









Characteristic 


Input Current 








Output Current 












Output Voltage 













Saturation Voltage 





VoK(sat) 











Switching Time 








Ground inputs of buffer not under test. Other pins not listed are left open. 


* Resistor value to Voc 
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MRTL MC900/800 series 
HEX EXPANDERS 


MC9919 - MC9819 


Available in TO-86 flat package, add “F” suffix. 





Six individual expanders are contained in a single package 
providing increased input capability for MRTL gates. 


tog = 12 ns 


Pp = 13 mW typ (Input High) 
Negligible (inputs Low) 


NUMBER IN PARENTHESIS INDICATES 
MRTL LOADING FACTOR. 
When an expander is added to a gate, subtract 0.4 load 
from the output of the gate for each expander circuit added. 


The input loading factor of the expandedgate is 1.3. 
Pin 14 of the expander must be connected to Vcc. 


J 
1 13 12 


Vcc connection to pin 14 not shown. 


Typical Resistance Values 
R1 = 4500 












ELECTRICAL CHARACTERISTICS es TEST VOLTAGE VALUES 
es 


Test procedures are shown for one expander only. Temperature 
The other expanders are tested in the same manner. —55°C 
MC9919 +25°C 

+125°C 






Foor [0.074 | 4.60 | 0.900] 
F008 [0,000 | 3.50 | o.sv4 | 2.00 
fo.o44 [0.eaa | 1.50 [0.554] 9.00 | coo | 
[0.710 | 1.50 | 0.370 | 3.00 | 


o’c 
MC9819 { +25°C 










Pin 
Under 
Characteristic Test 
Output Leakage I 
ae bei “cE (eat) mae Boome me 2 | 


* Resistor value to Vcc. 
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